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1. GEERT, 
Depwer: 


The Yyps 162 Hetel 1, Tove Eager fe use? in comrunication sys— 
tems for remote keying of a radio transmitter, or teleprinter machineo 
The intelligence pulssn axplitude wrodulate wey one of six audio tones. 
The e=plitude wedulated touse are then iaysursed or a telephone line, 
through a fired attenuator. 


Denorivtions 


The Tone Koyor makes use cf a high stability RF ose Llater 
with an adjustment for setting any of the desired frequencies to the 
exact value of 425, 765, 1105, 2445, 1785, or 2125 cyeles per secondo 
The osciliater drives a balance’ wodulated amplifier which 1s modulated 
by a special “xark” ard "space® Ainiter. This keyer is complete with 
power supply. An external tone my be introduced instead of the loal 
audio oselliator. 


asebuiced Datee . 
Input Signals: 1, Poler relay contacts shorting to 
ground, 
2. Amplitude modulated (keyed) audio 
tone 300--10,000 cps. 
3, DC pralocs poaltive or negative with 
respect to ground. 
Input Levels ao Audio: ® db 
bo DC: #10 volts 
e. DC ewrent pulses + 30 ma., polar 
input Ispedaneo: 1. Tones 600 obns 
2. DC Voltages 100,000 ohms, one side 
grounded 
3, DC Currents 1800 ohms external load 
(one side grounded) 
Output Frequencies: £25, 765, 1195, 1445, 2785, or 2125 epso 
Output Levels Mark and Spacez O db (6 mv) 
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Techpical Datas (gont’d) 


Output Impedances 600 ohms balarsed “H® pad 
Keying Speed: 0-400 dot cyclos per seoond 
Controls: lo Peimary power switch 


2o Output tone selector 
3. Ovput level control 
ho Keying wave selector switch 


Porer Requirenents: 110/220 volts 50/60 cycles. 
Approximately 75 watts 
Connection at rear of chassis 


Dimensions: 3-1/2" x 19" x 13=1/2" 
Weights Approzigatdly 30 pounds 
Tube Complezent: 1 = 6S)7 Osci liater 


1 = 6vécr Keyer Tubs 

1 = 6SH7 Keyed Amplifier 
1 = 6SL7 Keyed Anplifier 
l= 5Yy3cT Power 


1 = 636 Tone Rectifier to -) 
1 — 6v6GT Oscillater J 
Metering: 21/2" AC Voltmeter across ov put 
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20 DESCRIPTION OF OPERATION _ 
Audio Oseidiat 


The purpose of the eudio oscillater is to provide a econtimr 
ous stable audio frequency to be modulated in avcordance with the in= 
telligerce. The osd Liator tuben Vi and V2 operate as a conventional 
amplitude stabilised RC cesciliater ccumondy cried "Wien" Bridge 
escillator,. 


Since the behavior of this type of cireuit 45 well kmovn ia 
the radio art, no further explanation of its cporation is necesseryo 


Keyed Ampli fic: 


The Keyed amplifier (V4) is essentially a modulator stage in 
which the continusus audio tones from the audio osal Llator is combined 
with the output of the koying amplifier to obtain a tone keyed on or 
off in accardance with the intelligence, 


For satisfactory operation in a comuwunication systea where 
many tones may be impressed on a pair of telephone lines in miltiplex, 
the tone keysr output must be reasonably free from harmonic distartion 
of the output tone and transients generated from the keying should be 
of negligible duration and wagnituis, 


Accordingly, when the keyed amplifier is keyed on, it operates 
ase puslpull class A amplifier, having a pure sinusoidal out puto 


Since the keying voltage is impressed in a "push=pull"” manner, 
the tranatents generated in cach half of V4 can be oancelled out effec 
tively from the balanced output ecirouit. 


6X8 


The keying amplificr is effectively a Limiter which removes 
the effect of input of gus) aupiitude variations from the keyed out put 
tones 


The actual keyer tube (V5) 4s connected frem the cathode end 
of the cathode bias resistor R37 to +B. When the control d of V5 
is at chassis potential, the plate current of V5 is seros (V5 bias is 
beyond ecut=of?) the output tube V4 then functions as an amplifier. 
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Keying Amplifiers (aont%d) 


When the control grid voltage of V5 in oufiieclently positive with 
respact to the chassis, the plate ousrent of 7§ flowing through R37 
cawes V4 to cut-off, thus reducing the ovtput tone level to sero. 


The variation of grid potential of V5 is obtaiimd from the 
keyer amplifier tube V5 through one of nson coupling tubes V1O a Vill. . 


Yor the explanation of the operation of V6, consider that S2 
hes been turned to positive DC polar keying (DO—-) end that the inpypt 
keying to terminals 23, is sero. The erid eof V5 is then conneated to 
VLO and current of plate 2 of V6 is cut off by bias voltage appearing 
across R47. Sinca the current through R44 is small, Vi0 is lit and the 
voltago irpressed on the grid of V5 ia suffictently positive to cause 
eut-off of the output tubs VA. oe 


Applying sugfielent positive voltage to grid #l of V6 causes 
the plate ourrent of plate #2 to flow through K443 the increased voltage 
drop across R44 extinyuisheg VAO, thus the voltage drop across R41 beconss 
sero, Sinoe this cuts off V5, V4 meses the tone. 


Por a negative polar keying voltage, the first section of V8 
operates as a phase inverter and plate #5 controls V5 through VL. 


For a keyed tone input signal, the tone is rectified by V7 d 
and impressed to the kwying circuit as « positivs polar signals the rest 
of the keying circuit operates in the xanner outlined befores 


For polar relay keying, V6 is connected im a usual "flip-flop? 
circuit, namoly, grid 1 to plate 5, end grid 4 to plate 2. Shorting 
first one and then the other, grid to ground, causes keying as outlimd 
before, 
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3o DESCHSPTICH OF CONTROLS 


Qut put Srenw n7y8 


The output frequency sontiel iuserts the proper R-C cambina~ 
tion in the audio escitlator circuit to provide the specified fixed 
output frequencies. 


Qutpot, Level: 


The cutput level control iz a halanced "L" pad by which tr2 
output level to the telephoue Lins can be varied while kesping the 
loed om the amplifier V4 nosrly constant. 


Keying. Wares 


By the keying wave control, the connection of the keving 
amplifier can be altered to suit tho type of keying input desired, 
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Mechanical Installaticus 


The Tone Keyer nay ba Instelled in any convenient location 
so that access 1a provided to tho reer of the anutpeent for periodic 
maintenanes chaskso 


Electrical Installations 


Before connecting the electrical linss to the Tone Keyer, 
it is desirable to chouk 1f the soureve of primery power is correct, 
the nature of the keying input and the load on the equipment. 


The keying lines to the equipment should be twisted shielded 
peir, only one typo of koying line should be connected to the equipment 
at ony tine to prevent one keying signal from interfering with anothero 
If it ie necessary to olternate frequantly between various types of 
keying, it 1s waually best to bring out a1 the keying cannections to 
a patch panel, so that quick changes in keying connections can be madeo 


If the keying 15 obtained from o current source such as wed 
for teleprinting (€ ma in 1600 ohms) as 1800 ohm readstance of wm ffi- 
olent pover rating should be bridged across the DC keying terminals 
(2, 3 on EL). Similarly, for other keying devices requiring output 
leads less than $00K ohms, a euitable rasistance should be bridged 
acrosa the DC keying terminala, to sake the affective load on the bey 
ing device the desired valuo, 


When keying iy # polar sending head, no external resistance 
must be bridged acrous terainals 1, 2 and 3 on terminal board Fl. 


If it £8 desired tiat a external tone be keyed, remove the 
connecting link from the “sxternil tone" terminal board (E2) and connect 
the scures of exterral tone from the center terminal to ground. The 
external generator impedance can be any value from 200 ohms to 100,000 
ohws, ‘the external tone level should. bs s8t as high aw possible without 
overloading the output asplifier VAs the desired outrut level then shald 
be set by the "Cutpus Leval" control. 


If the local audio oscillator is to be wed, the various out— 
put frequencies should be checked against’. suitable standard of audio 
freq neiesy objectionable discrepancies should be corrected by the proper 
freqweney trimmer at the rear of the Tone Koysero For this test no external 
connections should be made to any part of the audio oscillator. The check 


TE 
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Electrical InstoVations {cont'd} 


should be made on tone obtainsd at the wtput of moniter terainals. 
The Tone may be turned on by noSting the "Keying Wave" switch to 
*"Reley” (no external conreciions to relay terminals 1 and 3). 


Tf aural monitoring is desired, the Yone Keyex "Monitor 
terminal may be sonnocted to a iced spsaker having abcut 1000 ohms 
balanced impedance, (Fer 600 ohms speakers, insert a 6 db pad, having 
2000 ohms input and 600 ohms output impedances.) A front panel jack 
for earphone monitoring is also provided. 


The output of the keyed anplifier is connected through a 
fixed attenuator providing about 20 db attenuation for a 600 ohm ex- 
ternal load. The fixed attenuator effectively isolates the level 
meter and keyed amplifier V4 from other signals which may be simultam~ 
ously impressed across the same pair of tolephone lims. With the fixed 
attenuator, the maximum output level of the Tone Keyer 13 approximately 
© ab (6 mm). 
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5. OPFRATING INSTROCTIONS 


do Polar Positive DC Keying: 


Set "Output Frequsncy" to the desired value, set "Keying Wave" 
to "DC+" and set output level to desired velte. Note that ott level 
da best set with a steady tone on, since diring keying the level indi cated 
by the cutput level meter is Less. than the tone levels the output meter 
will also fluctuate wher the keying is relatively ala, 


Ba Polar Negative DC Keying: : 


Proceed as in "A", but set "Keying Wave" to DO-. 


eception of CW reity Rece 


For this type of services, usually the second deteotors of all 
diversity receivers are conrected to the sazic diode load, and no receiver 
BFO issued. Connect the common diode load directly to the DC keying 
terminals 2 and 3 on terminal board Fi, Set "Keying Wave" te "DC+" op 
®DO—" according to the polarity of the receiver output pulse. Set out= 
pud frequency and level as in "A". 


After the receivor is tuned accurately to the signal, lower the 
receiver RF gain control (or gain controls when receiver AVC circuits are 
Andependent) until satisfactory keying occurs. (If the RF gain control 
ds set too high, the noise output of the receiver may be high enough to 
key the Tone Keyw.) 


If the quality of the received algnal is very poor, it may. be 
Rpecessery to install a fixed bias, which eppsses the receiver output, 
dn the input load to alter the quality of keying signal to better advantage. 


Ba Reception of CW Signals by Single Receiver: 


For this type of service, the receiver output is usually an on- 
off audio tore ebtained by beating the received gignal with the receiver 


BO. . 


Ae 


CT 
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Tone Keyer Operating Instructions 
Do Reception of CY Sienna hy Single Recalverss fo nt’d) 


Connect the receiver cutput of the keysd tone input (Terminals 
4 and § on terminal beurd Hi), After the reosiver is accrately tured 
to the signal, adjust the receiver output tenes to about 2000 cps and 
10-15 wht level, Sat the “Keying Wave" contre) to "Tone*, then pre 
eced as in "A", 


In sone instcnces, better results are obtained if the receiver 
RF gain control is set for an intermediate value before adjusting the 
receiver cutput level, 


Eo _______ Keying by Polar Relsys 


The most ectmoa eource of this type of keying is a polar sending 
head. Te operate, otmmect the armature to ground (terminal 2) and the 
“mark” and *spaco" contact terminals 1 and 3. When the reley is ia 
"mark® position, tone is cto 


Set "Keying Wave® contral to "Relsy” and praceed as in "A", 
It showld be gainted out that the loskege resistance across the 


telephone lines connected to the keying terminals must be high, othegvige 
the keying circuit will not operate reliably. 
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bo LINTENANCE 


To obtain long and trouble-free operation from the Tone Keyes, 
it de recoamended that a few routine cheake be parfermed at reasonable 
intervals, 


Check all tubss periodically for emission and mitual conductance. 
When any tube shows a mutual coniuctance and emission less than the minimum 
acceptable for its type, it should be replaced. 


The output tone frequencies should he compared to a standard 
approximately once a month, and deviations rectified, 


Similarly, the keyed amplifier balance should be cheeked monthly. 
This test ean be easily performed in the follering manners 


Connect an oscilloscops acroa: the monitoring terminals, Set 
the "Keying Wave" to "DO=". Connect a 60 cpa S0=160 volt sinuseidal 
keying voltage to the DC keying terminals, 


Disable the local auwiio osciliator by holding the "Output ney? 
awiteh between detents. Adjust the balancing control R27 (at the rear) for 
minimum transient cutput indicated by the oscilloscope, If a reasonably 
good balance is unobtainsble, change V4. 
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TABLE OF TURE SOCKET YOLT..GES 


DATEs | shasaaiil TORE KSYER © TYPE; 102 MODEL 2 SERY AL: __ 
a ms ‘ ‘ i ss i 
Symbol | Function | eve | | Pins’ Volts § | Pins, prores [Pins Volts [Pind Velts | Pinc’ Yolss | Pins Velts | 
ee ret : eee See 
jOsodllater | 6537 1.15 tH [a 1.35 [a6 55 f isi ass jays G2 | 
si om ) : a I oe = 
a forctiieter mbes 33° 395 a! 1i75 | 5: G 164 12 aqy’é2 f | 
| : ; Se pp ea 
: wh 6 b Gad é : t é § a : gtoug i 
| OSH? | T7e5 fOo2 2 275 cis f Gus EE Gab I 275 feeb MS 
| 2-510 ome e us | ayjié.2 f° : 
; ae 
f | o3s 6.75 Pate 96 [G5 3 G65 6.3 
: : i ° AC : Ff 
jas! 70 pe +25 | 56 LS 25 $ 76.2 Ft 
Powsr 40 ry ee ; : : 
Rectifier nb 5 340 [os 300 pases fe a ae 
ZONSEOL SETTINGS BOTS, ALL voltages measured with « 20,000 obze/¥s2t 
DC Vol teeter 
Contre] Function Setting 
85 Freq. Sel. 2125 ope 
B53 Output Levels Maxime REMARKS: 50 volt range. 
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BLECTHICSE PARIS LIS 
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Tone Keywr 

5. 

Sym 

Mok | Xunesion 

Ch Series trawpangy satecalin 
dng cond, 

G2 Shun’ frocasmney dviscdn- 
ing cond. 

C3 Audie osslilator coupling 
coud. 

CH = s AtdLo osolliator plate 
bypass cond. 

C5 Auiio S80lllater plate 
vypass cond. 

C6 =—s_ Aula oscillator foodtack 
oond, 

CT Power suwoply Cilisr 

C9 Oatput amp. arid conpling 

C10) 0s; Ontyat am. grid coupling 

Cl2 OCatyut amo. plate bypoae 

C13) 4«= Tome revtizier filter 

CLG «= Fowex’ supply filter end. 

Cl] «= Sawa ao 616 

C18 Audio osc. trimmer coud, 

CL9 ss“ Sawa aw CLE 

C20 Saxo C18 


"ypa 102 Modal L 


Ui 
we 


Sewer Sse 
Ueeertybied, 


A 


1) mat 2 oh 800 wolt silver 
nLow 


120 anf 2 2% 500 velk silver 
rioa 


ol nfa = 10% 400 volt paper 
ol @ of mtd & 26% 600 volt 


papor daw) bathtub, side 
terainal. Part of Cl2 


2 mfa 2 20% Goo role 

papor buthtab eapasttor, 

side teritinal. 

2 uta 2 20% 600 volt paper 
‘buthtud capacitor, side 
terminal 

4 wf 2 20% 600 volt Gyianol 


201 wht 2 20% Moo volt paper 
woldad tabular 


Sawa as C9 

Sand an ond part ef Ch 
Sodom © 206 S00 welt mica 
% wid 600 volt dyhanol 

Saxo as C16 


745 unt wereale telumer 


‘Saxe as CLS 


Sow me CAT 


mee 


Mtr, Part No, 
SAM -RR 1313 
SAN BRAT 
Sak =300K0L 
SAN 5006=, 122 
SAN 5006-1 
SAB 5006-2 
CDC 0 TbsbQRO 
Say FOOL 
Sah CC 2250 
CIC = Ths6040 
ERC ‘S2h 
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Tone Keyor 

Syu- 

dgl §=Amotioa 

C2i = Audio oso. trimmer cun4. 

C22 Same as C2} 

C23. Same as Celi 

n Xoyer input terminal 

z2 External tone input 

33 Tone Outpus 

D3 Monitering bridging 

bp Primary power fuse 

T1 Primary power pilot light 

71 Praigmry power sonnactor 

Je Output tone moniter jack 

pas Power supply filter show 

2 Samo aa Li 

Ly Output level netor 

Pl Pyimmry power coxnector 

P2 Saxo as Pl 

pret Awilo ose. series freq 
determining rosistor 

R2 Sass aw RL 

B3 Same as AL 
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Lleotcicel Parts List 


Beaeriviicn 

TUS wal csrvaic trimusr 

Saze as C2i 

Sans as CA 

5 terminal sassy post 

% terminal sarev post 

Saxo ag E2 

2 terminal screw post 

Glass fase 2 amps- 

Pilot light acetmably with 
Y. bayonst base Lamp 


rasovable red disco, 


2 pole fale chassis type 
conncotor 


Open circuit tle phone Jack 
dnamiatod 


10 henrles 240 olss 75 ma. 
me #112 


Same as Li 

0-20 Y. reotizier type AC 
moter in a-1/2" square 
bakelita aan. 

2 pole funale cable connector 
Rubter finger grip plug czp 


2.07 wagolua = 1% prociaiom 
Fesistox 1/2 watt 


1.15 magoha 2 1% precision 
Sweistor 1/2 watt 


T93K ohas 2 44 precision 
teaiator 1/2 wdt 


vege 


Mire 


TCA 


TCA 


WET 


> 10) 


67 3D 


232 


18 


ot 


Tastristton kick 
Tone Lepar 


Syu= 


bel Fmotion 


By 


B5 


B6 


RT 


R10 


A 


hl2 


bah 


Adiio o83. series fruq. 


deteoruining resistor 


Seams as Lh 
Sawe as RY 
Sbhant freq. determining 


resistor 


Same ae 27 


Sane as 27 


Same aa RY 


Same as Uf 


Sane as 27 


Shunt nsgnutive Seed back 
Posistor 
Sane as RLY 


Audio oacillater scroun 
Bleeder 


Sene aa RAG 


AaAig oscillator platy 
load 


Audio ossillator plate 
filter 


Andio osotllator grid res, 


Audto oscillator cathads 
fealator 


Suffe oscillate: soreeu 
Hiegdar 
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Biectvical Parts List 


Detsrinlios 
Rae ane Al ace aE Wn Derek 


610k ohee £ 1f precision 
seetetor 3/2 walt 


yyax amas 2 1% precision 
resistsr 1/2 wstt 


WINE ohas = 1¢ prwoleton 
resister 1/2 watt 


2.07 megohas 2 1% precision 
rosletor 1/2 watt 


1.15 asgohws © 1% precision 
resistor 1/2 wit 


793K chms 2 1% presision 
tesistor 1/2 watt 


610K chas * 1¢ precision 
reelaioe 1/2 watt 


Ng2k ouew 2 1% precision 
Teisiter 1/2 watt 


W14k. ahss = 1% prestsion 
Fesistor 1/2 watt 


§ watt 115 volt incandescent 
lawp with owicelabra beee 


Sawe es BLY 
33K cls 5 of 1/2 wate 
100K ohms 2 tof 1 watt 


51K ohms 2 5% 1/2 watt 
LOK ohys 2 10%-1/2 watt 


510K obmw 2 54 1/2 wat 


jo ohuw f job 1 watt 


5K cme © 5% 2 watts 


ofa 


Mer. Part Be. 
occ Iai /2 
CCC | (Xal/2 
cco Xe /2 
ceo Xe /2 
ccc Xe /2 
ccc = Xe} /2 
ccc | Xml/2 
ccc | Lele 
ccc kal/2 
am 86 

ALS = EB 3335 
ALB GB 1042 
ALB XD A135 
4LB «EB 1032 
ALB EB 145 
ALB GB 47x- 
aid HB 5135 
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Zone Kaysr Elevisseal Parts List 
Syn 
bol = Fmnotion Deperintion Mfr, Part Fo, 
R230 Audie oncillater scrawn 20k ohms 3 6% 2 watts ALB HB 2035 
Dlesder 
Roy = AeA Oscillator plate F000 chas 5 watts witewound MAL =P 
load potentioueter, siutevdriver 
af jastisent . 
B25 = Audio osotllator plate 1000 ohza * 30% 2 watts ALB ORB 1021 
filter 
R26 0 Keyer grid leak BOK obs 2 104 1/2 watt ALB EB 7h} 
R27] Keyer amplifier belance 500 chwis wirevound siniature TRC We5DO 
control petentionster vith screwdriver 
shaft 3/8" 1/ 1/4" D, 
R26 «= AnAlo oscillator negative 3000 ohas wirsvound minia bare MAL MOP 
feedback contTol potsntionster fur serevdriver 
ad Jue tient 
B29 9 Output Ped 1000 ohas 5 lof 4/2 vatt ALB KB 1022 
R3L ss Kayer enplifier bias res. 91K chws 2 54 2 vatts ALB HB 9135 
R32 Tone Transformer 1.24 106K ohns 2 1c% 1/2 vatt ALB EB 1042 
R33 0 Output Pad 1000 ohns 104 1/2 vats ALB EB 1022 3 
R34 Output ano. grid rev. LOOK ebuy 2 10% 1/2 vatt ALB EB 1041 
R35 Same as R34 Sams as R34 
R360 Keyed amp. bias resistor 25K ohus 210% 3/2 watt ALB soEB 1531 
23) Output amo. cathodes res. 5100 ohus 2 5f 2 watts ALB HB 5125 
R3S Output aap. plate filter 1000 ohas 2 10% 1/2 watt aLB 5B A 
BO 0s Same ae 239 TSK chas 2 5% 2 watts alB IB 7535 
BY «= Keyer tube grid rusistor 820 ohus*= i0% 1/2 watt ALB) EB 6242 
Ru2 9 Same as Bed Sate ag RL 


Te 
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Sye= 

bol_ Funotion 

BY Kayer amp. vlate lead 

R45 Sane as BY} 

BN] Xeyer exp. cathode 

BS Keyer amp. gtid current 
Limiter 

BQ) Keyer amp. grid resistor 

R50 = Negative feedback resister 

RSL = Keyer ap. dias 

R52 4 Keyer aup. bias 

B53 «=: Ontput level cantryl 

R54 = Xeyer amp. gid ourrant 
lind ter 

R55 Andio oscillator cathady 
resistor 

R560 XKeyer amp. dins 

RS? = Xeyer amp. grid rea. 

B58 Xeyer Amp. grid res. 

R59 «= Nogative DC keying grid 
Vlesder revistar 

R60 «DC Keytug erid series ces 

52 Main power switch 

32 Keying selactor awitzh 

55 Prequaacy sslecter 3.itch 
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ELecttieal Parts Liat 


Jegerin tion, 

150k ahss 2 10% 3/2 wate 
Same 26 RYY 

2% obas = 10% 1/2 watt 
LOK ohbas ¢ 10% 1/2 watt 


Wrox chaos 2 10% 1/2 watt 
3000 ohms * 52 1/2 watt 
HOX sieve 2 10% 10 watts 


1000 ohas 2 10% 1/2 watt 


600 shae balancad I pud (7 pad 
connected for this operation) 


YOK cbas 2 364 1/2 watt 
240 ohms 5 8h 1/2 watt 


50K cle % 10% 30 watts 
2hok ohrs 2 5% 1/2 watt 
270K ofane Z LOX 1/2 wmtt 


10 aagohas * 10% 1/2 watt 


100K ohas 5 jof 3/2 webs 
DPST tgele 115 volt 35 amp, 


3 otrotit & ponttion rotary 
fa" abaft 


2 yole & position retary, 
4/2" shave 


AHH 


MAL 
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Tons Keyur Blestrieal Parts List 
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